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Abstract
Background and Objectives: Healthcare has revolutionized with advancements in ultrasound
technology. Among these advancements and the increasing availability of imaging modalities is
point-of-care ultrasonography (POCUS) technology.
Problem: While POCUS has gained considerable ground in primary care, infrastructure to
support its utility is deficient. The purpose of this project was to design, pilot, and evaluate a
POCUS workflow to facilitate technology utilization and increase access to care.
Methods: Program development and evaluation involves the design, implementation, and
evaluation of an evidence-based workflow for POCUS technology. The project was intended to
address the needs of individuals in a rural setting. Participants included clinic staff and eligible
patients (N=18). An innovative workflow with the development of a toolkit to support the use of
POCUS technology was implemented. Descriptive statistics and thematic analysis were used in
evaluating the POCUS Billing I-AIM Framework.
Results: 10 patient assessments using POCUS were included out of 18 eligible patients. POCUS
was used for a variety of purposes including pelvis and obstetrics (N=1, 10%), skin and soft
tissue (N=4, 40%), and musculoskeletal (N=5, 50%). The total potential for reimbursement was
noted in both technical ($328.68) and professional ($249.36) billing components. Staff semistructured interviews revealed overall satisfaction regarding the POCUS workflow with patients’
perspective noted as well received.
Conclusion: With concrete infrastructure comprised of an innovative workflow informed by the
Billing I-AIM Framework, POCUS in the hands of general practitioners has the ability to
become a fundamental aspect to clinical practice.
Keywords: POCUS, primary care, increased access to care, reimbursement.
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Introduction
Healthcare has largely revolutionized with advancements in ultrasound technology from
large stationary machines to pocket-sized portable devices capable of aiding practitioners in
advancing their skills and facilitating improved patient outcomes (Shen-Wagner & Deutchman,
2020). Among these advancements and the increasing availability of imaging modalities are
diagnostic ultrasounds, including point-of-care ultrasonography (POCUS) technology. POCUS
aids providers in obtaining data not readily accessible from the physical exam (Rusiecki et al.,
2020). POCUS helps alleviate healthcare costs associated with ultrasound imaging by increasing
patients’ accessibility to quality care with its “high resolution, real-time images” (Rusiecki et al.,
2020; Shen-Wagner & Deutchman, 2020, p. 34). Despite this, standardized infrastructure to
support seamless integration of POCUS technology in primary care was deficient.
Standard guidelines recommend “a high-quality POCUS workflow that includes
appropriate training and credentialing pathways, standardized documentation and billing,
transparent integration into the electronic health record (EHR), and a quality assurance process”
(Rong et al., 2021, p. 233). With an intent to increase access to primary care services in rural and
underserved areas, the integration of POCUS will aid in removing barriers such as time, money,
and physical distance by bridging the gaps unique to the population served within the RHC,
thereby facilitating increased access to care. This is particularly true, as medical care in resourcelimited areas can present multiple challenges and may result in unnecessary increases in costs
and delayed time to treatment (Shen-Wagner & Deutchman, 2020; Touhami et al., 2020). The
purpose of this project was to design, pilot, and evaluate a comprehensive POCUS workflow to
facilitate technology utilization and increase access to care.
Clinical Practice Question
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In what ways does an evidence-based workflow for point-of-care ultrasound (POCUS)
technology facilitate increased access to care while improving reimbursement at a rural health
clinic in the Midwest?
Project Aims
The quality improvement aims were two-fold and answered the following questions: 1) in
what ways does a standardized evidence-based workflow facilitate enhanced access to primary
care in rural areas? and 2) how does an evidence-based standardized workflow improve POCUS
utilization and documentation to facilitate enhanced reimbursement?
Model to Examine Point of Care Ultrasound
The Johns Hopkins Nursing Evidence-Based Practice Model was used to examine the
development of a workflow to support the use of POCUS technology. The Johns Hopkins Model
is a “problem-solving approach to clinical decision making” within a healthcare organization
which supports the integration and adaption of the latest research findings and best practices into
patient care (Dang et al., 2022, para 1). Both internal and external factors were considered when
applying this model as it is an open system with interrelated components, which encourages
critical thinking in relation to the best evidence to formulate improved delivery of patient care
(Dang et al., 2022). The model beings with an inquiry or investigation that identifies if current
practice aligns with the best available evidence (Dang et al., 2022). This model was chosen for
its explicit three step PET (practice question, evidence, and translation) process which provides a
guide for solving a practice question, finding the best evidence, and translating that evidence into
practice (Dang et al., 2022).
Although the Johns Hopkins Nursing Evidence-Based Practice Model is evidence-based,
it is important to note that this project design is program development and evaluation. After
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acquiring POCUS machines, an inquiry was sparked resulting in the need to identify current
standards and evidence-based practices to initiate the PET cycle in determining and translating
best practices into the development of a POCUS workflow. It was noted that while the
integration of POCUS within the primary care clinic reflects best available evidence, there is no
standardized workflow for POCUS documentation within the EHR. This process prompted a
change, enhancing learning and improving practice with the use of best evidence to impact
patient and system outcomes.
Organizational Assessment
An organizational assessment was completed to evaluate the phenomenon of interest in
the context of organizational needs through a broad lens. The McKinsey 7S model was used as a
framework to evaluate the current state of the organization. The model analyzes a company’s
organizational design and depicts how effectiveness can be achieved through the interactions of
key internal elements crucial to achieving success (Waterman et al., 1980). The model assumes
seven factors and illustrates how each are interconnected and influence one another to determine
change within an organization (Waterman et al., 1980). It is proposed that “effective
organizational change depends upon a balanced relationship between structure, strategy, systems,
style, skills, staff, and superordinate goals” (Waterman et al., 1980).
A complete strengths, weaknesses, opportunities, and threats (SWOT) analysis was
conducted within the selected organization for the scholarly project. The evaluation of a SWOT
analysis provided an overview of the organizational position, helping to build upon what is going
well, address what is lacking, minimize risks, and take the greatest possible advantages of
changes for success (Moran et al., 2020). After completion of the SWOT assessment, it was
deemed that the designated organization has the capacity and resources to adapt a systematic
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workflow change. Key stakeholders were identified and categorized into organizational upperlevel management, clinic staff, and consumers. Stakeholders are crucial entities which play an
integral role in organizational performance and are comprised of individuals that have vested
interest in the project outcome (Moran et al., 2020). Identified stakeholders included the chief
medical officer, chief nursing officer, corporate director of clinical informatics, POCUS
informed nurse practitioner and their collaborating physician, the health information technology
specialists, patients, and health insurance payors (Moran et al., 2020).
Available Knowledge
A literature review was completed with the purpose of analyzing the most current and upto-date evidence regarding POCUS technology. The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guideline served as the framework for this review
(Moher et al., 2015). Multiple search strategies were employed to identify extensive research
yielding a large number of studies. Electronic database searches were conducted and included
CINAHL Complete, PubMed, Cochrane Library, and Google Scholar. The search was limited to
research studies in English language and those published within the last five years (i.e., 20172021). Studies were excluded if the research was published greater than five years ago, limited to
the pediatric population, or if they failed to address the aims of this literature review. Search
terms were developed for each database including MeSH terms and free-text keywords including
POCUS, emergency department or room, primary care, documentation and billing, cost
effectiveness, reimbursement, quality of care, and access to care. The initial search yielded
identification of 913 articles through database searching and an additional seven articles through
review of references. Through screening and eligibility assessment, 11 articles met inclusion
criteria and were included in the review.
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Through a comprehensive analysis, research results were grouped under three themes
including: 1) design and impact of POCUS innovative workflows, 2) use and impact of POCUS
in primary care, and 3) use and impact of POCUS in emergency medicine. Research on POCUS
in emergency medicine largely emphasizes the cost-effectiveness of ultrasound use, which was
not as readily obtainable within the current literature surrounding primary care and was therefore
included within this literature review.
POCUS is a widely used diagnostic tool that is deeply embedded as a standard of care
within emergency medicine; however, the use of POCUS is increasingly being incorporated
among primary care providers, evolving into common practice for bedside examination of
patients (Anderson et al., 2020; VanSchaik et al., 2018). The focus of scholarly research
surrounding POCUS in primary care includes the usability and extent to which ultrasound is
performed and its influence on diagnostic and treatment approaches, all of which largely impact
quality of care and healthcare costs while increasing access to primary care (Anderson et al.,
2020). The literature review demonstrated POCUS’s utility in primary care, its profound impact
on facilitating improved access to care, and the value in adopting an evidence-based model to
serve as the infrastructure in laying a foundation, advocating for improved healthcare delivery.
Methods
Setting
The program development and evaluation project was implemented at a large primary
care rural health clinic located in the Midwest. There are multiple providers at the clinic
including nurse practitioners (NPs), a physician assistant (PA), and medical doctors. Specializing
in the healthcare of adults with an emphasis on prevention, diagnosis, and treatment of disease
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through the application of scientific and clinical expertise, a need was identified for proper
utilization of POCUS technology (XXX Organization, 2021).
Models/Framework for Implementation
The purpose of this program development and evaluation project was to pilot the use of
POCUS and Billing I-AIM framework to facilitate technology utilization (Moran et al., 2020).
Billing I-AIM provides practitioners with a simplified, structured framework to enhance their
understanding of POCUS billing and reimbursement (Hughes et al., 2020). The framework
“explains the components involved in the process of performing POCUS, documentation
requirements, coding specifics, reasons for revenue loss, and the ways in which ultrasound scans
can be classified based on the presence or absence of images and documentation” (Hughes et al.,
2020, p. 2).
The project was conducted using the Centers for Disease Control (CDC) and Prevention
framework for program evaluation. The framework was designed to summarize and organize the
elements essential to program evaluation (Milstein & Wetterhall, 2000). Guided by essential
steps and standards, the CDC framework for program evaluation was selected as it ensures
accountability and commitment to achieving measurable outcomes (Milstein & Wetterhall,
2000). In addition to the CDC framework, the Model for Improvement Plan-Do-Study-Act
(PDSA) was also used (Institute for Healthcare Improvement [IHI], 2021). PDSA cycles utilize
four stages (plan-do-study-act) that emphasize improving processes to carry out a change within
an organization (IHI, 2021). The PDSA model was used in conjunction with the CDC framework
for program evaluation to accelerate implementation.
Participants
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Participants included patients of the designated rural health clinic who were 18 years or
older, their own medical decision maker according to the electronic health record, and who met
the criteria for POCUS use. Participation was voluntary and patients were free to decline POCUS
without negatively impacting the quality of care they receive. Additional participants included
the clinic staff POCUS informed nurse practitioner.
Project Process and Measures
Measures for the program development and evaluation project included POCUS
eligibility (age range, informed consent), indication for POCUS, image acquisition,
interpretation/documentation, billing/potential reimbursement, imaging referral, and staff
perception and readiness for change. Indication was based upon POCUS for beginners first tier
criteria. Additional measures were completed to evaluate the POCUS Billing I-AIM framework
process. Refer to Table 1.
An implementation plan was developed, describing the POCUS workflow. Refer to
Figure 1. Each day, scheduled patients were reviewed and those who were 18 years or older,
their own medical decision maker according to the EHR, and met the criteria for POCUS use
were identified. Eligible patients were screened for POCUS use based on their chief complaint
and the POCUS for beginners first tier criteria. Per this criterion, the practitioner at the
“beginner” level uses POCUS to assess the following tissues/systems including skin and soft
tissue, musculoskeletal, pelvis and obstetrics, abdomen, and chest (Shen-Wagner & Deutchman,
2020). All eligible patients were educated regarding the use of POCUS so that they could make
an informed and voluntary decision to consent for the ultrasound. If the patient agreed to
POCUS, a signed informed consent was obtained. POCUS was then performed under direct
supervision of clinic staff POCUS informed nurse practitioner. Clinical findings were
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documented within the EHR utilizing the Quick Text “.POCUS.” The Quick Text sequence
populated a documentation template that was based on the Billing I-AIM framework and the
Society of Point of Care Ultrasound (SPOCUS) recommendations (Hughes et al., 2020; The
Society of Point of Care Ultrasound, 2020). Ultrasound images were archived using the patients’
medical record number through the secure POCUS Butterfly Cloud.
Project Deliverables
Project deliverables described above include the following: (1) the patient information
script, (2) POCUS workflow diagram, (3) POCUS informed consent, (4) the Quick Text
incorporated within the EHR, (5) demographic data collected from patients, (6) analysis of
quantitative data, (7) analysis of informed consent comments, and (8) evaluation of NP preceptor
comments from the semi-structured interviews. The deliverables serve as a blueprint to guide the
DNP project intervention, implementation, and sustainability.
Data Collection and Analysis
Data collection took place from January 2022 to February 2022. Descriptive statistics
were used to summarize quantitative data to describe the sample in a way that is both meaningful
and useful. A thematic analysis of staff semi-structured interviews was completed to identify,
analyze, and report identified themes. Semi-structured interview questions were developed based
on the Technology Acceptance Model (TAM) to assess perceived usefulness and ease of viewing
the Quick Text and image archive within the POCUS Butterfly Cloud (Davis, 1989). Interviews
consisted of three open-ended questions along with follow-up statements (i.e., “can you tell me
more about that?”). Interview questions were asked at three various intervals to allow for
adoption throughout the implementation period.
Ethical Considerations
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Institutional Review Board approval was obtained from the organization; it was
determined that the project did not qualify as human subject research. The project was approved
as quality improvement. Protected health information was stored in REDCap (Research
Electronic Data Caputre), a secure platform for storing data (REDCap, 2021). REDCap is
password protected and was approved by the organization to store secure data.
Results
Number of Participants, Age Range, & Indication
Upon review, 18 qualifying patients met inclusion criteria and were eligible for POCUS
based on their chief complaint and the POCUS for beginners first tier criteria. Of the 18 patients,
10 had POCUS completed. Therefore, the resulting sample size for data collection and analysis
was 10 patients. Age range of participants was collected and categorized as 18-30, 31-40 (N=1,
10%), 41-50 (N=3, 30%), 51-60, 61-70 (N=4, 40%), 71-80 (N=1, 10%), and 80 + (N=1, 10%)
with 61-70 years having the highest representation. POCUS was not utilized on any patients
within the 18-30 or 51-60 age range. In addition to age range, indication for imaging was also
collected as one of the main concepts within the billing I-AIM framework. Indication was
recorded using the International Classification of Disease Procedures Coding System or ICD-10,
a system used to classify and code all diagnoses and symptoms. Refer to Figure 2. Indications,
based on ICD-10 codes, included olecranon bursitis of the left elbow (M70.22), unspecified lump
in the left breast (N63.20), pain in the left knee (M25.562), pain in the left wrist (M25.532),
personal history of urinary tract infections (Z87.440), frequency of micturition (R35.0), pain in
right wrist (M25.531), encounter for removal of sutures (Z48.02), infection following a
procedure (T81.4), pain in right shoulder (M25.511), incomplete rotator cuff tear or rupture of
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unspecified shoulder (M75.120), and unspecified lump in the axillary tail of the left breast
(N63.32).
Consent to POCUS, Examination Performed, Image Archive, & Documentation
Out of 18 eligible patients, 11 consented to POCUS. No patients declined POCUS,
however, seven were classified as “not applicable.” This was due to a variety of reasons
including resolution of acute symptoms, patients who did not present to their appointment, safety
concerns, and time limitations. While 11 patients consented to POCUS, only 10 patients had the
examination performed. Although this one individual did consent to POCUS and was willing to
have the ultrasound performed, it was discovered that they had a new undocumented heart
arrythmia and additional workup was required; therefore, other concerns took precedence over
POCUS. In addition to examination performed, 10 patients had images saved and documentation
completed.
Tissue/System & Reimbursement Potential
The following tissues/systems were assessed under the POCUS for beginners first tier
criteria including chest (CPT 76604), abdomen (CPT 76705), pelvis and obstetrics (N=1, 10%;
CPT 76857), skin and soft tissue (N=4, 40%; CPT 76882), and musculoskeletal (N=5, 50%;
CPT 76882); there were no scans for chest and abdomen during data collection. Each
tissue/system was identified with their associated Current Procedural Terminology or CPT; the
terminology used in coding medical services and procedures, telling the insurance payer what
procedures the healthcare provider would like to be reimbursed for. Therefore, in considering the
second project aim, or potential for enhanced reimbursement the potential for reimbursement
was noted in both technical ($328.68) and professional ($249.36) billing components or in total,
a global payment of $578.04. Refer to Figure 3. In considering global reimbursement,
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encompassing both professional and technical payment together, for POCUS by assessment type,
the global payment per each examination for musculoskeletal and soft tissue is $59.04, pelvis
and obstetrics $46.68, abdomen $93.96, and thoracic/pulmonary $89.56.
Imaging Referral
Imaging referral was tracked for all patients and included ultrasound (US) (N=1, 10%),
magnetic resonance imaging (MRI) (N=1, 10%), computerized tomography (CT), X-ray, and
none (N=8, 80%). No patients were referred for a CT or X-ray. Imaging referral was imperative
to consider as not only does POCUS’s desirability within primary care include enhanced access
and potential for reimbursement, but it also contributes to a reduction in referrals. This was
supported within the literature by Anderson et al. (2021), where it was noted that POCUS
changed the plan of care for patients, reduced the number of patients referred to the ED or
specialty clinic, and reduced the number of patients referred for imaging.
Staff Surveys
Semi-structure interviews with the clinic staff POCUS informed nurse practitioner were
conducted at three various intervals throughout the implementation period. Qualitative data
received from the semi-structured interview questions were analyzed using thematic analysis. In
reviewing the interview questions and answers, patterns were identified to derive themes. The
following three questions were asked: 1) Tell me about the ease of viewing Quick Text within
the electronic health record. Do you have any suggestions for change?, 2) Tell me about the ease
of viewing images archived within the cloud. Do you have any suggestions for change?, and 3)
Have you received any feedback form patients that should be considered in workflow
adjustments? Follow-up questions included: 1) Can you tell me more about that?, 2) Can you

14
provide me with an example of what you are describing?, 3) Can you help me understand that
more?, And 4) Reflecting back, “so what I hear you say is…”
Overall, it was identified that the quick text was well incorporated within the HPI freetext box, providing a structured way for individuals, such as billers and coders, to easily note
documentation. The POCUS cloud-based platform for storing images was easily accessible to
authorized users and images were readily available for viewing; the database provided an
organized collection of folders. Lastly, patients enjoyed having access to ultrasound right at their
bedside without having to schedule an additional appointment. Patient’s feedback included that
POCUS was not disruptive and that ultrasound imaging was brief, taking little time to complete
(Anderson et al., 2019). Overall, patients reported that they were happy to help promote learning.
Discussion
The project aims were to determine how a standardized evidence-based workflow
facilitated enhanced access to primary care and how a standardized workflow improves POCUS
utilization and documentation to facilitate enhanced reimbursement. The first aim was
accomplished as POCUS aids providers in obtaining data not readily accessible from the
physical exam (Rusiecki et al., 2020). Previous evidence has shown that POCUS increases
patients’ accessibility to quality care with its “high resolution, real-time images” (Rusiecki et al.,
2020; Shen-Wagner & Deutchman, 2020, p. 34). With a push to enhance access to primary care,
primary care providers are under increasing pressure in terms of an aging population and multimorbid patients, calling for more precise and faster diagnoses, spotlighting the value of POCUS
in this respect (Anderson et al., 2021). Although only 10 scans were performed over a month
period at two days per week, this is consistent with the literature, where it was estimated that
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each month a primary care provider will perform on average 25 scans per month working four
days per week (Anderson et al., 2020).
The second aim of the project, to improve POCUS utilization and documentation to
facilitate enhanced reimbursement using an evidence-based standardized workflow was
accomplished using the Billing I-AIM framework. As mentioned above, for POCUS, images and
interpretation are performed by the practitioner at the bedside in real time; thus, requiring
practitioners to become competent in billing and reimbursement processes (Hughes et al., 2020).
To streamline this process, the Billing I-AIM assist practitioners in understanding the
requirements for POCUS billing and reimbursement. The Billing I-AIM Framework was used to
guide this project; however, revenue related to POCUS utilization and increased costs savings
was not accounted for due to the short project implementation phase. (Hughes et al., 2020).
Despite this, the potential for reimbursement was measured, demonstrating a return of nearly
$600.00 for a total of 10 POCUS exams. This is significant when considering that for an
experienced provider, these 10 scans would have taken a total of 50 minutes or roughly an
average of five minutes per scan, further demonstrating POCUS’s utility in a primary care setting
and its ability to support providers ability to rapidly diagnose and manage patient specific
conditions (Anderson et al., 2020).
Implications for Practice/Recommendations
For this program development and evaluation project, there are several key implications
for practice as it pertains to the selected organization. Implications for practice include an uptake
in technology utilization, ultimately promoting increased access to care and a potential for
enhanced reimbursement, as outlined within the clinical practice question, “in what ways does an
evidence-based workflow for point-of-care ultrasound (POCUS) technology facilitate increased
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access to care while improving reimbursement at a rural health clinic in the Midwest?” This
project serves to inform primary care providers and healthcare system to better understand the
importance of POCUS integration into general practice, its profound impact on facilitating
improved access to care, and the value in adopting an evidence-based practice model.
Recommendations include consideration of a potential decrease in reimbursement rates
for services such as the emergency department. While the implementation of an evidence-based
workflow for POCUS technology and the availability of bedside ultrasound in primary care
demonstrated potential for reimbursement, this may take away from revenue generated within
specialty clinics and/or the emergency department of the same organization. In addition,
conduction of formal time studies to measure the direct impact on workflow would provide
valuable information relative to the implementation of POCUS. Due to the high-intensity and
complexities of patients within primary care, it will be imperative to assess the time each scan
takes in respect to the allotted visit.
Limitations
All eligible patients were screened based upon their chief complaint and the beginners
first tier criteria; however, this did not take into consideration patients specific limitations
including those who were physically unable to get out of their wheelchair to the examination
table or patients who did not show up to their appointment. In addition, there has been an
increased number of individuals establishing care within the clinic, creating a greater number of
patients requiring wellness exams rather than acute care visits; this in turn, has resulted in fewer
participants than originally predicted and, therefore, a limited number of scans performed using
POCUS. Furthermore, out of 10 providers in the office, only two nurse practitioners are POCUS
informed, and there is a small yearly recurring Butterfly iQ+ membership fee of $420.00 per
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year. However, if the organization adopted full project implementation these costs could be
absorbed by potential for reimbursement.
Conclusion
POCUS technology has paved an expansive path within healthcare and has become an
important tool for the primary care provider. The purpose of this project was to answer the
clinical question, “what is a sustainable evidence-based infrastructure for point-of-care
ultrasound technology in an outpatient rural primary care clinic?” The project included the
development of a standardized workflow to facilitate innovative point-of-care ultrasound
utilization, access to rural primary care, and potential for enhanced reimbursement. Sustainability
of this program evaluation and development DNP project will be facilitated by continued
monitoring using PDSA cycles, adherence to workflow change as a set standard evidenced via
electronic monitoring, monthly data reporting, and imbedding the Billing I-AIM Framework into
the EHR utilizing the Quick Text format. Furthermore, identification of early adopters and
POCUS champions will be crucial to project success and sustainability. With concrete
infrastructure comprised of an innovative workflow, such as the Billing I-AIM Framework,
POCUS in the hands of general practitioners has the ability to become a fundamental aspect to
clinical practice.
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Figures
Figure 1
Implementation Plan

Note: Implementation plan, describing the POCUS workflow.

19
Figure 2
POCUS Indication

Note: POCUS Indication based off the ICD-10 coding system; all ultrasounds must have
documented medical necessity or indication (SPOCUS, 2020).
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Figure 3
Tissue/System & Reimbursement Potential

Note: The following figures display the tissue and system assessed with POCUS along with their
CPT code, which directly correlates to potential reimbursement.
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Tables
Table 1
Billing I-AIM Framework

Note: The Billing I-AIM (indication, acquisition, interpretation, and money) framework is used
to understand the requirements for POCUS billing and reimbursement (Hughes et al., 2020).
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